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Abstract of JP2003040699 



PROBLEM TO BE SOLVED: To obtain a bulk single crystal of 
a nitride containing gallium by using supercritical ammonia. 
SOLUTION: A supercritical ammonia containing an alkali 
metal ion is prepared in an autoclave, and supercritical 
solution Is formed by dissolving feed stock therein. The nitride 
containing gallium is crystallized simultaneously or separately 
on a seed surface. This method is performed by using the 
autoclave 1 with a convection controlling device 2 for 
manufacturing supercritical solvent. The autoclave is installed 
in a furnace 4 provided with a heating device 5 and a cooling 
device 6. 
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f* h * **7>*^7±7;u# y£js^*>£t§r «s<ktto«mdWftotttti»tt««r«jBfiBf»SM 

KfiBHMg«fr 6#y ^ A«*raft»©»JBS©jE©E T3 #?MBimft®MM*&'- Ffc»*-*jUWnlJ| 

®cD^^';^A^W^bti©^ B B a 4ji^w:^s$n io or*- h ^u-^rtfcHtt&tifc^-FH©*«c^i; 

[i**3C28] 7;l/*y£JR-f*>*JL i + . N ^<fc^r^fbn^Ci^^i*r^fS^3 7iH«©75F 

3R2 7E««8. [fft^S3 9 ) ^b^©SS^4 0 0-6 0 OX 

74-K^h9^tt*y^Ad#Wb«J*fcttiB'BB51« 20 ft. 

WcmroMfe#» V A{fc£«j££j$r£*#y $Agr [»3fcS4 o ] h * u-^rt«:»J»««<!:tta<b 

6 <r & C 4 -T Sff 2 5 * fctt 2 8 SB ^ 5 2 o©ft«£ER8BfifcU fciglBKDiaKg* 

15 0 "CKT. W* O < « 1 0 0 -COTfcMtJ- 6 C i 
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- f* f ? ^j*±«c^y ^A«wa{t«*fctt-eo«w 
£ h\ r 5 m 5 f, r a f% **fb«j v &mm<te 

[00 19]4M!lC*Cvc. t/-Ftt5b«t<4feifU 10 

^A*fcttfft<oiiiS7«*^rtfWfctt®ejiJB*w 

U S/^F3ft^»*!;^A«|fWk«©*»ilCW 
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[ o o 2 o ] *»wfc*ur, #y*A£*rMb»©tif 
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ux*<t < £ t> # y o a £ s*m^*£trtb£«j 

4>fr< iferiTuft^gjGaN, H^t^ftA 1 Ga 40 
N, I nGaNtectCX47c<b^A 1 I nGaN44 

# y *> a (c^r 5 ffe©7^©^©a o 5 * . 

[0024] #y $ A£^fb»©/<Jl/*|i«i£tt % 
MOCVD*W*HVPEW!)itr«g*tt«:J:»)LE 
DXttL D © J: 5 &#bJ:tftt?^< A 7s *»ttr* C 

i#-c*s^y A^^s{t»#isas«=&«i6-r'5. 
[ o o 2 5 ]. # y * ^smHkoKMM^tt. 4>ft 
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£!Ga, *©^*fctt&)BIWb£ft, *©* 
Wfc«. r$m, J $ F«t 7$ F— < * FJS. 7i> 
F8rc*^T. «Tfc£a**iHBW7>*^7J6«tc 

a^«tt^y^Afb^«*»ffi-c**fc©«rt^. 

[0 0 2 6];tfy*A£*7.f-F*Fv*itt % #y 
[0 027]ga^7>*-7fc$<!:tt, d>ft<£*7 

>*-7*s#, ja«»7Bas«tt^y»>A*ffa{t«j 
^SWS-e^fcst)© i «*fctt*ttto7n;* y £K-f * 

[0 0 28] 5*77-ftf-<ttt, iSf&^7>*~7fc 

tt»c^y^A*«*ib«j*«»s^5fc«>© ia*fctt 
aR©7;u*y*K-/*>%«»'r*<>©*i^ % 93*0 

[0 02 9] #y5rA**7-f-F* hv*©8JS£ 

«A»*y^A«#ft^ft©*jB«t 

#&f£ttNH a Jtt«©ifigttNH a - , NH a - ©J; 

5 *m&*#rt y £ a tEflc* a £LTSfc*) Hfc&fttb 

[0 03 0]jBB»7>*i7««iB. _Lffijffl£f|L7 
>*-7&J££#y 2ASW7 v - FX h 9 2®%m> 

<c«fc»K +»ft*fiWErttS»©itfy»>A^5^|<fc«j 

H*©^y ^A^»bft©#ftTr±8B*)i?tt^y ^ 
Aft^o3MWttiffli«ci*'t?^s. 

STtt, C©Wti?iSfc<i:^/t^tiE^cc^fb«:<i: 

[0031] mm&v&Dm&wktft, hhd&xox 

otonically decreasinq function) "C^§ ta-5C <t£j8: 

>*-7»««c4j»s^y ^Ad«aift«©j8fi?*ttdi> 

<c< ife3 0 0*65 5 0 iCCca-Sffl*««, *0T1 
*6 5. 5Kbar©EE^«5fflT^©^^*$ < fct):iE©E 

[0032] /fy^A^wa<b»«c»-rsasBisi7>* 
-r^cj^ffiiii ±iaBBW7> j e-7««*'C 
© y o Mt^om&v^mvim. ttx 

*Wft«©»JS©«K&, C © <t 5 ^ jilSlDtJS^g© 
[0 03 3] «BW7>*-7»««:^*^y ->A^ 

W^<b«j©^ b^^i i ^ y o A^w^ a - F * h v 
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[0034]*/- F t \tt#W$K&®tpT&l7jk l>Xfa%> 

[003 5] g&tt&lin'b (Spontaneous crystallizat 

V- F&WT<0^fr£#ft&(DJ&g (disoriented grow 20 
th) 

[003 8]$/- F'MDafcaWfcBftitt, Slftffl&5 

&<. »jMWt/-F±Tfi : t>nsxe*io. 

[00 3 7] al— h^U-^ttt«»€W^r. 7>* 
U mmbT®&£7 0%y±fcUfcfcO£l^ 

30 

[ 0 0 3 8 ] &*, *#«!li©*ft«'Ctt*- h * U- 

[0039] ±gB*ffi«rW6r*(C*fcoT:ia:. OTQ 
ft. AMLSB5 £/cteft*|J£|g6 ^di/c^Ji^ ^ F 4 

£&A3 ft * c t emu -rzxov k&m&itmo* 

jl~*F4», *-h^U-!/l©ISa{fc««l 4(cffi 
-7 1 <D«]R«lft 1 3 KfB^-f tt««jB5 SfcfSft 

3 fcttS-fi. Wft* 50 
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®a£B2«, gAtttMtl 4<h8j»«WU 3*K»U 

t-h^i/-^irtfctt, 
* f » * i Qzmmm 3k> f i 7 «sMb« 
*i 4(ckbu 13&1 mmtofmmmvtm 

mi 3tt*a><*7;M 2S>±ffifc, tSAitmi 4 
MHO"? 7*1 2©T<4«:*SCt«:»«4T*. 
[0040] 

*- f >? u-**«:stta«rr **a< <t &20(d$i 
wce^l ,#y *a£W7 .# - f* f * ^*fija©» 

MRWC F$itracDiRiMtmtc£Br* C 4 b 

pjsb-c^^. jmm4*fia{ba«ma)fiBa€Mtt(c 

BffimtC**. #y*A£*MI»ttAl. Ga 
, - , - , In, N (0<x<l, 0<y<l % 0<x 

H3*W«©»W**«t^C:4*S'C*«. 7^-F 

^h^fcit, i«c^u'>AdwaHtw*fcttryF. 
^5 f, 7s fy 5 f, b\ mm. #u*a* 
^WT^^isfb^j^^, *B^y^A<o**6a^ 

ft<tbtf*)0&&Mt*<!>m<DWim^l3 (IUPAQ 198 

9) jt&z&ttmmm&mztib ,zo&m<D$m 

Wm&ifil 0 e /cm 4 «TC*S. 

[ o o 4 1 ] tiy v &-£Gm<m<m&<tifimt 1 o o 

-8 00"C, E^lOO-10000 bar<D^rtTb 

^ - f^ b v >> tiiijvi*tmmm<^kimm.* 

m-Z7)\'lJ*)&JBk<{*><D*:)l>ik&l : 200-1 : 

2 ©©stetsons. 

[0042] #v ^ A«mtft<D«ttjb«£flrr«a 

fSa*«*fcl«&*W*»^CE)jpaui^ FTflU5£$ft 
6. jpa-»F«c»*-hirb-^©«SJMfcm*ctBa 

rsjwi«a*«*fcwam4*- f i> 
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oMm^mm<omt\tmB<om^j: ->x £ ft* . 

ffiRMMRMH^ ?7^1ffilc, ttJUk««ttWl'i 
*7;l/©TttWtir*TS. 

to 04 3j mmnmmi&itzzL. wca 

(0002) OC*hT * XMJSO^ttM^ 6 0 arcs 10 
edUT?*ofc©T, *ft*B^S4^tt**©jftttJfc 

[0044 1-GaNtt, 7**7 y£M*SW«©{b£ 
» (KNHa «) *«W*NH. fc*Jt>T\ 
J&£t*T. F i g.l^77W l§ggW?W9©G 

ELNommmtA: o o -ci 5 0 o-cco&mtKjjt® 

aN** : (KNH 8 +NH 3 ) 100%££&TS. 
C©i8£cD?&g£lJ % *JHtX = KNH a : NH 9 ft 

0.0 7ift«5aBBf|tr>*-rrt©KNH. 20 
*#tta*fi» , rac£# , c*s. t0£©i&@:£jB5 

Wfrttifrofc. fcaft JjB©ti^fr&&SftJERficg 30 

tttt, F®K#V *A^«b»©^U*#Ba® 
JiESfcPlfBfcU GaN*Safc&&*^-F±fcAOl>* 

i&feius ± i/c» & n s g a n <o<t&m&wsm&tc& 
fth. muow&&\x % 7Ji'*y&jii<<*>&3$?& 

firMHffi^fcjfc&3ft*©T. ft&ftfc«tta60 . 

1 PPmJ^±cDr^»;^is^tp. stttDBd 40 

fcteioT, 0.05-0.5CDGa^Al$/tiiIn-C 

fcjr-o-c, »e>n*»i*©^5a*fflisrsc±*s 

°J&-C&&. Jgfc, GaN©^J^*fta«:«ttl 0 
,T -10 J '/cm J ©F^- (Si, 03) , 72 
■fe^*- (Mg, Znf) , ttftfeff (Mn. Crf) 

*fSMb»©«* • , • ffl«©*W:*W*6tia. * 50 
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©ft©«aW*1#tt«c*Jl»'r, J*S3ftfcGaN©^;U 
^fe B a ^®©^m^l0 e /cm 8 £tt\ mb 
<«10 s /cm 2 OT. L<ttl 0 4 /cm 

*«TCftS. *fc. (0 00 2) ffifctfTSXgl©* 
ffl»i6 0 0 arcsecKT. »* 1/ < tt 3 0 0 arcsecK 
T\ <fcOW L ^L/<«6 0arcsecJ^Tt , *^>. £&©'<;U 
^GaN*SlStt, »S^10 4 /cm 2 WF, 
m (0 0 0 2 ) CC»-rSX«WS©*ffiM#6 Oarcs 

ecwrr jftsr * c £ #r * s. 

[0045] H«l 

§il0.9cm a ©^E^-h^U-^[H. Jacobs, D. 
Schmidt, Current Topics in Material Science, vol. 
8, ed. E . Kal di s(north-Hol 1 and , Ansterdam , 19810 ,381 
i»)fc»»2f}*«AU -Ofc7<~F*r 
UTHVPEft?^$6fttoI#0 .lmraCDGaN 
?«*0.4sKBU *5-o«lBI&<HVPEtt-C 
»6hfc»*2^ ®S0 . 1 g©V- KMBHOfc. 

U-^CC*4^4 N©£H* U ? A£ 0.72g 
8»l/fc. S6K7>*-7£4. 8 1fftt4tfcft 

*-h*u-^*H0fc. *-F*u-**^k:fcA 
U 40o , cir«:MU. F*u-:/rt©ff^ 

«2kbar"C*ofc. 8 iSK*5 0 0*C*-CfcjD* 
U BE**2kbar^fiWOfcW»rM«C80raaWBCfc 
(H2) . ia©B*iOT, 

WaWfciBJWbfcS/- F±fcG a NiB^S^ 
aOfe. mO©4ttSaJK«tt«»MO. 4mm^Ut 

[0046] m$m2 

^11 0 .9 cm 8 <D&EE*-h*\s-7U:im2-&% 
«XU -o«C7 4 - F ? i LtH V P EttT?4 
^^I*0.1mm(DGaN^0.4 4gU 

ft, fe^-o«cKc<HVPEttr»6nfcj , te2fi, 

mfiO . 1 g<Dis- P«ESLrfc. r ^ W-^CCffi 
K4N©^«*y^A*0 .8 2ff&^L/fc. 3 6(cr 
>^-T*5.4 3g»#Lfcfa, 
Hl/fc. *-h^l/-^*^KftAL. 5 0 0-CSTtc 
^-h^U-^©EE^«3.5kbarr*o 
fc. 2B^ X E#£2kbarfc(g~FO, SS^5 0 0*C-C 

fi»ufett»trMic4HnBJk«ufc (S3) . x^©jfe 

«Wbfci/-F±fcGaNJi^f«Sai/fc. MS©#iS 
aiMWiMbO. 2 5mm«Ul>fc. 
[0 04 7] Htm 3 

SIB 10. 9 cm 8 ©iSEtf-r^U-^fci^S* 
^AU, -^tC7^-FXh5»^itr«S6N©^f3 
.3 gAft. fc^-^CCHVPE^r^6 
ftfcSSO .1 g©*>-F£EfflLfc. ^--h^U-^ 
tc«S4N©^JS*y?A^o.6gS:^L/t. $e>tc 

7>*^7£4g$^0fc& < 

ft. *-H^U-^«:Jp8caA0fca. 2 0 0mtc 
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tt2kbar"C&ofc. £©tfl£-CMK4 SRSftBLfc (B 
4 ) . XH©*§H<t LT. ' 9 2<D±m&& 

[0 04 8] £1M4 

HVPE&r?#£;hGaN©3 .Og^iMl 3i 

^a*2 .4 etofc. *Sffcr>*-r (5 io 
N) £1 5.9ga4U f *-heru-^l*ffiEBl/fc 
& F4fcA4vr. 4 5 0 # C*rfcWftUfc. 

^■-h^lx-^cDBE^«j^2kbarr^^/c. 1 B& v 
ttiltttttt 1 4 ©SUE* 5 0 0 "CftTfcttflJ U 
«1 3©fiEt*4 0 0T;*r«:ftTL/fc. C©tt«©* 
-h^lx-^l^H«:6BK®®U/c (05) . XH© 

mmt ox, mmmm 1 3 <oy a - fx f ? *©-»# 

i»BU ItWbWIl 4©GaN^-F©±Ccgfb;tf!/ 
SAtffiJ^Ofc. 

[0 0 4 9] 20 
€83 5. 6cm 8 ©KE*- F (09)© 
MH1 3fcGaN**U* Ffrfcft*?*- FX F * 
**3.0gEBU «IAft««l 4{CHVPE£T*# 
&ftGaN3/-F*EBbfc. JgCCiNfc&4N©&Jif# r; 
•}A£2 .4gAl*.fc. &affc7>*~7 (5N) *1 
5.9gft40,*-F*U-:/l*«Hl/fc8L 

*F4«caivc. 4 5 ^--h^u 

-^f*3CDE^tti^2kbar-C*ofc. 1 0». tttWbfltt 

i.4©a**5oo-c*r«c*ia^ mtmizom. 

R*4 2 0*C*T(cfiTl/^:. C©ttflS©*- F * U- 30 
:/l£M«C6BIM«Ufc (06). ig©j»tt, 
r. SffflMi 3©:? a - Fx h 9 *©-9*sttjBu 
1 4©^- F_hfcBHb#U ?A#fi£gU*:. 
Hii(D*eM(X|ft«^0. 2mm*#0rnfc. 
[0 0 5 0] 

S®36cm* ©1SE*- F £ U-:/ 1 <09)©&jg 
Wl 3«CHVPEitrf*6ftfcGaN*Mr*:7*- 
FXh**€rl .8gEBU ttJMb«ttl4K:HDH 
VPEHrc»6ftGaN5/-F£0 .8 gEBl/fc. Jg 
^4N0il*»;-)A$3.56gM/c. 40 
7>*^7 (5N) £14.5g{8;i*U *-F2U- 

hr, 4 2 5 , c*rtcMftLfc. *-F*u-:/f*3©E 

;tti#J 1 . 5 kbarr $> o ft. 1 Bffe. 1 3 ©& 

«*4 0o-c*r«cfiTu. ttufbrnn 4©&&£4 

fc8BIH»BLfc (07) . Xm<Dt£Mk£bT. 

1 4©HVPE • GaN5/-F©±«C5Hb# , ;$AJMfc 
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[0051] mmi 

g83 6cm* ©ffiE*-F*U-m (H8) OBff 
3fcHVPEttT*f|&nft:GaNiD»6&£7:r- 
FxF»**2glBBU «lt4N©£l|;fry$A£ 
0.4 7 g toft:. ttAftflttl 4fcHi;HVPEffiT 
»6ftGaN2x-F*0.7giEBUfc. &«f«C7>fc 
~7 (5N) *18.5g»#U 

5 0 0XJ±rKMLfc. h^l/-^rt<DEEAtt* 
3kbar-C*o/c. 1 Bft. fegt&tt 1 3 ©@££ 4 5 0 
•C*T?fcffiTU feiiMl 4 (DiSS?: 5 5 0'C£T 
KiWDUfc. C©ttJS©*-F^U-^«rMK8BHtt 
gOfc (08) . ie©»*£OT, MHHI1 3 ©7 
FX h **©-»*«IKU MMfclMIl 4©S/- 
F±Kgtt#'J*A#/£&Uc. Mffi©*eSBI*tfi^ 
*#S|0. 4mm%«OWfc. 
[00521XHM8 

§83 5.6cm a ©»E*-F*U-:/©iB*«WC 
7-f-FX Fv*£t/CHVPE8r»&ttfcGaN© 

ftl 0 0 mn. ®S2 .5 cm 2 OGaNfe^- F£ 
KBOfc. \Z U-:/fc*i&£6N©&IB#l/9A* 
1 .2 g±KE4N©£JB*!l$A*2 .2 gflljtfc. X 
Sfte7>*~7 (5N) *1 5 .9gS#l/ t *- F*U 

-^ttHBbfcfe jpJL-^r FtcAnr, 2 o o-cs-e 

^K»W^3Bftfcfl**4 5 0 , Cfclin«kl/fc. * 
-h^U-^rt©E*t*Kl2 3 0MPar*r>fc. IB 

»a«flW©afl£45oo"c*tr«:JtJniL. 

^©iaS^3 7 0-C^rtcigTOft:. C ©««©*- F 
^ 2 0 BKftgU*: (011). Xg©^ 

mi l/t, tt«{m(©7 -f — F X F jr ir(D-a&WgJ» 

ttfi<b«W©S/- FWfflfc^«-t?»3 5 0 Mm©i? 
[005 3]HMI9 

§S3 5.8cm' ©Kff*-F^U-^©«||»«J*fc 
GaN^U? bfrttZy * - FX F 7 3 .0 gS 
BU *«fc*l*«CH V P Effir»6hfcfl[*«l 1 2 0 
Mm, ®m2 .2 cm 1 ©GaNife^V- F^SBt 
fc. H«U^4N©^*'J^A^2.3g^iL)t. % 
**C7>*-7 (5N) *15.9gfi:^L/,^-F^U 
-^*?gKb/c. ^-F^U-^^a-^ HCcAtl 
T. GaN^U? F«r«»fi«jK:»»-r*Ct(CJ:-,r/f 

i;^Attfrt^{i«:tefn?nfc««*»4fcftte2 5 o 

•C^t?«:j[ID^bfc. 2 Bft % ttMb««©fiA« 5 0 0 

Ltc. c©«B©*-F^u-^%jg«:2 0BHIJStBL 
fc (H 1 2 ) . X^©^i ur . *ftfffl«©7 y - F 
X h t? *©£< jWBJWU IS«bB*©i/- FI5®6c^ 
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[0 054} WWII 0 

1 3 K H V P E hhttmZft 120/im©GaN 

*«14«:HVPEffirf*&nfcW*ttl 2 0um, ffi 
Si .5 cm 2 0GaN«flS/-K*E«Ofc. JEK$ 

*-r (5N) *i4.4ffK5b,*-h*u-:r*f& i0 

$m®m&% 550 ■gmichhuu jswmosit^ 

4 5 0'-C*rfC*WnUfc. f#&h*E*tttt2. 6kb 

Ufc (HI 3) . IWSit/t, *JS?««©7^- 
Kx h * *©-8»s**U ttftftWKOi'- FWffifc 

£ff-Ttfj4 0 w m©I*(Z)45fflfc^ U * A0#Jt» l, 

fc. 

[0 055] H *fe$ 1 1 

§S35,6cm a ©ilfE^'- h^U-^CD^^l 20 
3fcHVPE&T#6ft/dI##jl 2 0/inKDGaNtg 
frttZV FX F ? *£0 .5 sESU tSaftffi 
«1 4KHVPE&rf§6ftfcJI#ftl 2 0 Mm, Mm 
1.5cm a ©GaNttfi2/-F*K|K0fc, SK*- 

S3N©^jl^h»;^A^l .4e*it^ ^3ftCT> 

(5N) £1 4 .5 gft^b ,*- F * 
BJblfc. *-Y2U-7%fr3>-v hfcAftTv 20 0 

wsa*^. »»tt<D^i;«>A*»ji8Lfc. -eur, * 30 

- h * ls-7V1&&it$m<0U&Zb 0 0 , C*-C«c*|»JiD 

fl/-"^*8HiaS«byt (014) . ie<D«r*<tl, 
tt«8<E>t/- FMMfc:£it*Cf$j4 0 0 nm®m &<D$>6 
[0056]H»«12 

£$3 5 .6 cm 8 <DH$B*-h9U-7(D&mffim 
3KHVPE&r®6*tfd?#ttl 2 40 

ui 4fcHvpEtt"e»&hfcw*m 2 omdi, ®m 

1.5 cm 2 ©GaN*Sfi^-K«EiKUfc. M(t*- 
h^U-^'^AT5 F0. 20 g£f&&3N<D& 

m+ v .4 gftu/c. &affc7>*-7 (5 

N) £l 4.6g&^U,*-F*U-:/£$BUfc. * 

-v>?u-7*&*~? htcAnr, 20 o*c*ritjjD 

-B«, #';?A7S F«M*U iSBgmSS* 
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««©fflK*4 0 0-C*Tfc«lmi/fc. »&ft$E*tt 
#J2. 3kbarUo/t. COtflS©*- F * 

**&mmbfc o 14) . is©**iur. 

•/ - FX F 7 *©-8foWB»U tSMttttt® 
Fjara«:£ftt?ft4 9 0 fim0g#©*MWbtfy 

^560!ll 3 

Sm 1 0 .9 c m* ©ME* - F * U-^Ci»«2^* 
&AU — ofc:7<f-FX h^£GT*B&6NCD£]I 
*f;»*A£0.3 gAh> 6 5 — :>£HVPE&rf5£ 
n/cif^O. 5 mm. M0 .2 gOf- F 3{I£SBiI 
Ufc. *-F*U-:/tC$^N<D£jS^Fl/9A£ 
0.5?MUc. £6K7>*-7£5. 9g^b 
fc&. *~F*U- bfc, *-F 
fc»ACfc& 2 0 0'C$t(cMl?fc. ffi*tt»2. 
SkbafC^fc, 1 BfftfcjMfcB 0 OTJirfCfll 
*U EA*5kbar©«3U C OttffirMiC 2 Blffltt 
Sl/fc m 1 5 ) . 33§fmX£bX % V a - FX F 9 
*<D£S#*|»U J/- FJbfc G a NEWISH bfc. 
pTOO#JlSaBtt¥iSW»»0 . 1 4 miHl/t^ 

A:. (0002) m®Mv?*y#D-7®¥m$a (f 

WHM) tt# t; 3 arcsec tt&KtfnFC 9 

2 1 a.rcsez~C$>~>'ft. 

[0057] *mmhzi;mm®ftfeimtc#v 

^*TS*-F^U-^l i*-Fi?U-^104iK:* 

^snri^ 0 ±f3©*-F^u-^i^^i@5* 

&8tti9!llU *Fa-sr F4i^8CD^HtC^n/c 
x^-;i/r-^9r@5c$n^. JP*8ijtF«^h4 

1 oKmmt,, tt<DABvv>mfmmi 1 
n^r^citc<fcor, *- F^w-^irtto^s 

tSA^hfc*- F ^ u-y 1 A0flffimS»<Dffift£ % 
tta{bn« 1 4 t&jMMK 1 3 5:E^U, *^**(r»tt 

fmtcft<D$>ZWMrtvy)\,i 2-ttXttl^fer^$ 

1 ftommtiLom&z. ? v 4 tctmshittm 

^gistcJr^r. 1 0 0'C~8 0 0TO$5fflf^«:ift5t 
r«>. h4<D(sa««fcffi^r**-h^u- 

^ 1 ^<D?§^0^ 1 3 tt, ^< 7 7JH2 ©±{itc& 
f*. ^a«^ F4<DWta««*c«^'r**-F^U- 

^rt©ttaft«« 1 4 kt&m* 97JH2 coT&tciig 
?n^> 0 c<D«tti 4«s/-ki 7*5Ea$n^*i. 
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20 



[ 0 0 5 8 ] t <D£ 5 tCff&tifctfU ^ A^«|{b»(D 
'WfWBlitt, ttfltt#JU,»fc«>, aHHH44KKM 

tai) T=4 0 0*CiT = 5 0 0*CCC*5Ur, EJlt 
*U^ATS F <KNH, :NH a =0, 07)?r^W 

[■21NNML P=const.fcfcl>T, W&SfcJ; 
[®3]H!S^2 k T = const. (CfcOT, ^mtSjftRlJ: 

iH4]HMffd, Hsamcfcor, i$ra*i&te<fcs 
[H7] *tfe«6fc4»i,>r; B«BSSft«cJ:s*-h*u* 



5, 6. 71218©*- h*U-:/£ 

Lai o j f$y v^jmimo'WpmmfbzsEtr 

*K«©«tgSTi&*. 

io [01 2] JW«g*c*t>T, B#ragiitcj:^*^h^ 
[H13] **Wl Ofc*Jl»r % »ratt»CCJ:S*-h 

[ff#©5&HJ] 

I:*-!-*!/-*, 2:«ifc®I§£S, 4 
20 K 5 :UHHL 6 



in 



[B2] 



I 



$1 
« 1 



— 1 — ' — 1 — ' — 1 — ■ 1 

T = 40tfC A 


■' — i — ■ — i — 


TPC) 


safe 




600 






400 




.A " 











1.0 1,5 2.0 v ajo 3,3 
pfkbar) 



[S3] 



p(kter) 

3,5 

2,0 



t(H) 



[04] 



Trcj 

500 



200 



1(B) 



KB) 



(13) 



^20 03-4 0 69 9 



[011] [012] 




(72)&E# woih • K?* r J~* + 

*-5>F01-8757;l^>+7> 



(72)&§B# -fXi? 

#-5>Fos-0929tf s 9-1; 
<> r . ^^^X^*rf20/7§ 
(72)^|g^ l^>:c?£ . ^xya^h^X^ 

7 J V #£&@07O83- 7944^ + - 

F403# 



(14) ^20 03-40 69 9 

(72)&BM #H JEKtt F*-A(#t) 4G077 AA02 BE11 BE15 CB03 CB04 

^^mPJ^±4 ] fflr^491#iftlOO H^fc EA02 KA03 KAU 
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l&ftB) TO 1 5^9^1 00 (2 0 0 3. 9. 1 0) 



[tHP#^]#^2 0 0 2- 

C30B 29/38 
7/10 

[F I] 
C30B 29/38 D 
7/10 



4 


0 


69 


3 


s 


(2 


5 




40 


1 


4 


34 



13) 



mm) TOl 60 (2 00 3, 6. 1 

6) 

>**rr*jfflB»r>*iT*»*^ttu, nee* 
r>*-rjffl«+fc^y a^w? < - fx f v 
mit % mmmm^<o#vv±£rti7 * - fx f * * 

T±iB7 , - fx F ? ^<0«»L/ytjafl^»i«*>e>^i; 

a. 

(S»*H7 1 #'J*A£Wg<b«A 1 . Ga 



i - , - , I n, N- (0<x< K 0<y< 1, 0<x 

+y<i> ?&zctmwL±Tzn*mi®M0ij 
[tt*B8] ^y^A$«a<b«ttF^^ 7**7 

^rr s t tzmitTzmtm 1 mom 

fcl** y * AO -f * >*£WT set *#s* 
[»#E1 1] #'J 0&m?<- Fx F 7 

»«ai2] *rw«*#y*A*^«7yF\ 

4 5 F\ 75 FV5 F\ 75 F\ 7m<m, £®®<t£ 

in*m i3] Fi**ft< $ Assorts 
©m»5£»*dtta{b»<DttfijB*^-r stssai i ga 

i4] F*qrr**y v^&mm<o 

ttUlc*tt*MttMflBS l 0 e /cm' JglTCft 

(Ht*g is] # y ASW3W<D*sinbtt i o o 

-8 00 # C, »iU<tt300-600'C, 

<«4 0 0-5 bOVW&-eVrt>t\6Ct£im±-$-2> 

[ nim i6] xov A^«s^btt<DttMb« i o o 

-1 OOOObar U < I* 1 0 0 0 -5 5 0 0 bar, 
J: •) »* 1/ < 14 1500-3000 barOE^Ttf fetl 

W«ai 7] BBBH6J(W©7JW*y^H-f*><!) 

v — fx f 9 y t>i&Mm\fo<&&% 
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*V&m'(*y<D*)ttbZl \ 200-1 : 2, fttb 
<ttl : 1 00-1 : 5, £t)ft*L<\Zl : 2 0~ 

mim 2 v^mz n. ixmm 5 * fcti&gisB e * 
* a $mmi b»^< * <mm©£wmji. 

m<m® 1 4 <c«£r * , udmisb 5 2 /cttft^a 

[H3SI2 2 ] *m*&£S2tt. ISiMMMl 1 4 i 

ffl/t 9 7 ;v 1 2 H^MKtireBWtS ft*it*3i 1 9 SB 
®,<0&ffi o 

[»*312 3] *-F*U-:nf*g{C{*, 7^-FX 
F**ie«»ittWii3«: % K l 7 *»Mb«* 
1 4KE8U 1 3i 1 4««IBKDSSPI«iRC!)»««: 

«l»B2K:J:orijasr5»*«l 9&tt©MM. 
[If ^2 4 ] «jRWf(l 3 HH;1 9 7 ;H 2 <D± 

tttC. ttJHb«« 1 4 MM/1 ? 7 1 2 ©TftK** 

mm2 5 ] #y 9Aftmmo'<ji'**iM« 

»**ttr&or. ^-F^w^-c^y^A^r? 
^-Fxf? 2&7>*~7<h7;i/;*7 y&H 
wr*fflB^i£©#fc?g«u #y **«»«»© 

iSBWHS»fc6*f y *AS«fl»©*ji«©A©ffl 

[»#E2 6 ] #y £ A^fflb«©'W*#iSli£ 

il^-c^ot, *-F*MyrtT;tf ySA^w? 

FX F »jf*7>ti7i7A*'Jai^>*ft 
*««I»»W©*K:»#U #y$A£WMbtt© 

saBBiwsa^e^y *AS£»b»©*jBK©iE©E 

ffi©*<c#y -5 A^&fc«©&&£aKti<ag&£3 ti 
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